MA4E2054 Series

Surface Mount Low Barrier Schottky Diode

Features

e Low g (<100nA @ 1V, <500nA @ 3V)

Designed for High Volume, Low Cost Detector

and Mixer Applications

High Detector Sensitivity: -55 dBm TSS

Low Capacitance: 0.30 pF

Low 1/F Noise

Single, Series Pair, and Unconnected Pair

Configurations

e Lead Free (RoHS Compliant) Equivalents Avail-
able With 260 Deg. C Reflow Capability

e Tape and Reel

Description and Applications

The MA4E2054 series are low barrier n-type silicon
Schottky diodes assembled in low cost surface
mount plastic packages. They are designed for use
as high performance mixer and detector diodes.

These parts are offered with Sn/Pb plating, as well
as with 100 % matte Sn plating on the RoHS compliant part
numbers.

The MA4E2054 -1141T (SOD-323), MAAE20541 -1279
(SC-79) and the MA4AE2054A and MA4E2054C
(available in both the SOT-23 and SOT-323 packages) are
single element Schottky diodes characterized for use
as single ended mixers and detectors. The
MA4E2054B and MA4E2054D (available in both the
SOT-23 and SOT-323 packages) incorporate two
Schottky chips in series pair configurations. The
MA4E2054E-1068T consists of two Schottky chips in
the SOT-143 package in an unconnected pair
configuration. These diodes are useful for balanced
mixer and detector voltage doubler circuits. Applications for
the MA4E2054 series include VSAT and DBS mixers. The
small diode package size and low cost make them
attractive for use in RF tag applications for identifica-
tion and toll collection.

The part number consists of the base chip
(MA4E2054), followed by the wiring configuration (A,
B, C, D, E, omit for SOD-323), the package style
(287, 1068, 1141, 1146) and a “T” for tape and reel.
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M/A-COM Inc. and its affiliates reserve the right to make changes to the
product(s) or information contained herein without notice. M/A-COM makes
no warranty, representation or guarantee regarding the suitability of its
products for any particular purpose, nor does M/A-COM assume any liability
whatsoever arising out of the use or application of any product(s) or
information.
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Configurations (Topviews)
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SINGLE SERIES PAIR Single Unconnected Pair
MA4E2054A-287T MA4E2054B-287T MA4E2054-1141T MA4E2054E-1068T
MA4E2054A-1146T MA4E2054B-1146T MA4E20541-1279T
|—|3 3
Spice Model Parameters
— — IS=3x10-°A M = 0.50
T > ] L
1 2 RS =11Q EG =0.69 eV
N = 1.05 BV =50V
SINGLE SERIES PAIR TT=0S IBV=1x10-°A
MA4E2054C-287T MA4E2054D-287T Cj(0) =0.13 x 10 -** pF
MA4E2054C-1146T MA4E2054D-1146T Cpar = 0.14 x 10 -*? pF
VJ=040V
Standard Part Numbers and RoHS Equivalents
Standard Part Number RoHS Compliant Part Number Package Style
MA4E2054A-287T MA4E2054A1-287T SOT-23
MA4E2054A-1146T MA4E2054A1-1146T SOT-323
MA4E2054B-287T MA4E2054B1-287T SOT-23
MA4E2054B-1146T MA4E2054B1-1146T SOT-323
MA4E2054C-287T MA4E2054C1-287T SOT-23
MA4E2054C-1146T MADS-002054-1146CT SOT-323
MA4E2054D-287T MA4E2054D1-287T SOT-23
MA4E2054D-1146T MADS-002054-1146DT SOT-323
MA4E2054-1141T MA4E20541-1141T SOD-323
MA4E2054E-1068T MA4E2054E1-1068T SOT-143
N/A MA4E20541-1279T SC-79
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Maximum Ratings

Parameter Unit Maximum Ratings
Operating Temperature °C -65 to +125
Storage Temperature °C -65 to +125
Incident RF Power (CW) mw 75*
Reverse Voltage @ 25 °C \Y 3
Forward Current mA 20
Soldering Temperature (Standard Part #) °C +235 for 5 sec.
Soldering Temperature (Lead Free Part #) °C +260 for 5 sec.

* At 125 °C case temperature. Derate linearly to zero watts at 125 °C case temperature.

Electrical Specifications @ +25 °C

Parameter Condition Symbol Specification
Breakdown Voltage lr =10 A Vg 3.0 V min.
Reverse Leakage Current Vr=1V Ir 100 nA max.
Reverse Leakage Current Vr=3V Ir 500 nA max.
Total Capacitance VR=0V Cr 0.30 pF max.
f=1MHz
Dynamic Resistance? Ir = 10 mA Rp 17 Ohms max.
Forward Voltage Ir=1mA Ve 250 mV min.
350 mV min.
Forward Voltage Difference® lr=1mA Ve 20 mV max.
1. Applies to MA4E2054B, MA4E2054D and MA4E2054E configurations.
2. Ro=Rs+ R;where Ry = 26
I (in mA)

Typical RF Performance @ +25 °C in Chip Form, Mounted on a Microstrip Fixture

Parameter Conditions Typical Value
Mixer Noise Figure® f=9.375 GHz 5.7 dB (SSB)
LO=0dBm
IF Impedance I =30 MHz 200 ohms
Tangential Signal I =20 mA -55 dBm
Sensitivity BW =2 MHz
Video NF =1.5dB
Detector Output, Voltage at -30 dBm? R_. = 100K Ohms 20 mV
le =20 pA
Detector Output, Voltage at -30 dBm? R_. = 1M Ohm 20 mV

1. Fixture tuned to 9.375 GHz.
2. Fixture tuned to 2.5 GHz. See figures on page 3 for untuned fixture performance.
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Circuit Models

SOT-23 S0T-143
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Cp1l = 0.05pF, CP2 = 0.10pF, Cp3 = 0.05pF, Cp4 = 0.03pF
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Typical Performance Curves @ 25°C in Chip Form, Mounted on a Microstrip Fixture

Detector Output Voltage vs Frequency and
Load Resistance at -30 dBm. Diode Forward
Biased at 20uA. Untuned Fixture (50£)
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Detector Output Voltage vs Input Power and
Load Resistance. Diode Forward Biased at
20pA. Untuned Fixture at 9.375 GHz.

10000
1000 ="

100

/' -~
10 < //
/' L R I 10k ohm

L s s

P2 e M Al
0.1 // ——— 5kohms

< I

\

\

Vour (MV)

-50 -40 -30 -20 -10 0 10 20
INPUT POWER (dBm)

Detector Output Voltage vs Frequency and
Load Resistance at -30 dBm. Diode at Zero
Bias. Untuned Fixture.
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Detector Output Voltage vs Input Power
and Load Resistance. Diode at Zero Bias.
Untuned Fixture at 9.375 GHz (504)
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Typical Scattering Parameters (S11)
MA4E2054A Chip Form, Mounted on a Microstrip Fixture (no DC bias)

Freq. -30 dBm -3dBm 0dBm 3dBm
GHz MAG PHASE MAG PHASE MAG PHASE MAG PHASE
0.50 0.993 -7.6 0.812 -7.0 0.597 -4.6 0.387 -0.9
1.00 0.994 -15.1 0.843 -14.7 0.632 -13.9 0.411 -11.3
1.50 0.993 -21.4 0.807 -21.7 0.596 -22.3 0.386 -22.4
2.00 0.997 -27.1 0.791 -26.0 0.580 -23.1 0.383 -16.4
2.50 0.994 -33.2 0.795 -31.5 0.579 -27.6 0.378 -18.5
3.00 0.994 -41.3 0.755 -42.7 0.548 -45.2 0.342 -48.6
3.50 0.992 -48.6 0.727 -52.2 0.524 -55.8 0.318 -60.8
4.00 0.997 -56.5 0.713 -58.9 0.502 -59.5 0.296 -56.3
4.50 0.987 -66.4 0.696 -67.1 0.464 -67.7 0.235 -62.6
5.00 0.971 -74.7 0.634 -79.8 0.386 -86.2 0.167 -94.9
5.50 0.965 -83.1 0.614 -88.6 0.354 -91.4 0.131 -98.7
6.00 0.980 -96.0 0.547 -103.5 0.292 -107.0 0.072 -117.2
6.50 0.974 -110.3 0.514 -120.1 0.248 -129.5 0.041 163.9
7.00 0.941 -123.7 0.450 -137.4 0.235 -150.8 0.070 145.2
7.50 0.957 -138.9 0.430 -158.1 0.247 178.0 0.152 120.6
8.00 0.969 -155.6 0.404 -178.8 0.260 150.1 0.218 102.5
8.50 0.933 -1715 0.405 162.2 0.294 129.9 0.278 92.0
9.00 0.932 170.9 0.391 143.1 0.310 110.8 0.344 84.4
9.50 0.943 152.8 0.410 128.2 0.318 97.9 0.343 68.7
10.00 0.931 132.2 0.504 108.9 0.394 83.3 0.399 56.9
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SOT-23
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Package Parasitics
Ls=14nH
Cp=.12pF

SOT-143
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Package Parasitics
Ls=12nH
Cp=.14pF
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SOT-23 (Case Style 287)

INCHES MILLIMETERS
DIM. MIN. MAX. MIN. MAX.
A - 0.048 - 1.22
B - 0.008 - 0.20
C - 0.040 - 1.00
D 0.013 0.020 0.35 0.50
E 0.003 0.006 0.08 0.15
F 0.110 0.119 2.80 3.00
G 0.047 0.056 1.20 1.40
H 0.037 typical 0.95 typical
J 0.075 typical 1.90 typical
K - 0.103 - 2.60
L - 0.024 - 0.60
DIM. GRADIENT
M 10° max.*
N 2°...30°
Note: 1. Applicable on all sides
SOT-143 (Case Style 1068)
INCHES MILLIMETERS
DIM. MIN. MAX. MIN. MAX.
A - 0.044 - 1.10
B - 0.044 - 1.10
C - 0.040 - 1.00
D 0.013 0.020 0.35 0.50
E 0.030 0.035 0.75 0.90
F 0.003 0.006 0.08 0.15
G 0.110 0.119 2.80 3.00
H 0.047 0.056 1.20 1.40
J 0.075 typical 1.90 typical
K 0.075 typical 1.90 typical
L - 0.103 - 2.6
M - 0.024 - 0.6
DIM. GRADIENT
N 10° max. !
P 2°...30° |

Note: 1. Applicable on all sides

M/A-COM Inc. and its affiliates reserve the right to make changes to the
product(s) or information contained herein without notice. M/A-COM makes
no warranty, representation or guarantee regarding the suitability of its
products for any particular purpose, nor does M/A-COM assume any liability
whatsoever arising out of the use or application of any product(s) or

information.

« North America Tel: 800.366.2266 / Fax: 978.366.2266
* Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300
¢ Asia/Pacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298

Visit www.macom.com for additional data sheets and product information.




MA4E2054 Series M

Technology Solutions

M/A-Com Products

Surface Mount Low Barrier Schottky Diode

Case Styles (Cont’d)

V9

SOT-323 SOT-323 (Case Style 1146)
< A INCHES MILLIMETERS
DIM. MIN. MAX. MIN. MAX.
_>| £ le— "‘ "*H A 0.063 0.087 16 2.2
I I "* B 0.045 0.053 115 135
T 1 ) N C 0.079 0.087 2.0 22
(@IS D 0.047 0.055 12 14
¢ B E\ E 0.008 0.016 0.2 0.4
+ l o F 0.031 0.039 0.8 10
@ [ G _ 0.004 _ 01
— F |._ H 0.003 0.006 0.08 typical 0.15
D —> J 0.004 0.010 0.1 0.25
Package Parasitics
Ls=1.2nH
Cp=.11pF
SOD-323 SOD-323 (Case Style 1141)
c —» INCHES MILLIMETERS
— F — -+ l—E DIM. MIN. MAX. MIN. MAX.
A _ 0.043 _ 11
T j_ B _ 0.004 _ 01
¢l T T C _ 0.008 _ 0.2
| T { D 0.010 0.016 0.25 04
9y | E 0.003 0.006 0.08 0.15
B F 0.063 0.075 16 19
— A G 0.045 0.057 115 145
H 0.091 0.106 23 2.7

Package Parasitics
Ls=12nH
Cp=.11pF

M/A-COM Inc. and its affiliates reserve the right to make changes to the
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Case Styles (Cont’d)

ODS-1279

©315: 0C39
0.801:0.10

CATHODE MARK
N\ M

04720039 D 063010039

A'20:0% 160100

S~ 10° MAX
£02361.00%
060:00
0079
0028
020
007
- L
SEATING I
PLANE 0099,
025 (0433,
10
i ——l

Package Parasitics

Ls=.6nH

Cp=.10 pF
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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